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Preface
I have the pleasure of writing the preface to this second special issue devoted
to the international “WORDS” conferences. Two years after the organization of the
+rst conference, and once more in Rouen, “WORDS” was held during the whole
of the third week of September 1999. Compared to the +rst edition, the number
of published paper, has increased (there were about 80 participants in the confer-
ence).
It may be reasonably considered that the concept of words is 1 century old. Despite
this, it is remarkable to note that, at the beginning of this 21st century, new powerful
theories being explored, illustrate classical topics (such as factorization of words, or
variable length codes) as well as new challenging topics (such partial words, or multi-
dimensional words).
All the topics presented are specially based on the study of words, focusing on their
mathematical properties. Historically, the theory of words has grown from mathematical
questions, connected to famous mathematical topics, especially combinatorical group
theory, and number theory. The importance of the topic has also grown in connection
with more practical scienti+c domains, beginning with the technical aspects of computer
science itself.
This dual linking is complex: it is in fact articulated between three levels of research:
the technical application domain, the +eld of models, and +nally, the mathematical level
itself. In many scienti+c domains, words play a prominent part as a modelling tool,
however the theory of words appears, more essentially, to be the study of mathematical
objects, rather than the examination of the models themselves. Due to this position, the
theory of words remains certainly one of the nicest examples of very fruitful interactions
between deep theoretical questions and technical applications. This is certainly why,
both from the formalist and from the intuitionist epistemological viewpoints, words
form, in my opinion, a great scienti+c theory.
Let me now brie9y present the contents of this special issue. I thought it would be
convenient to bring together the di:erent results under +ve main headings:
• The study of words through the mathematical properties of their factors remains one
of the most illustrated topics presented. Tom Brown gives a very interesting survey
of the di:erent connections between Sturmian words and number theory. The notion
of trapezoidal words, which is based on the concept of “special factors”, is examined
by Flavio d’Alessandro, who gives a characterization of those of trapezoidal words
that are either Sturmian or non-Sturmian. By considering bi-in+nite words de+ned as
an application from Z, the set of integer numbers, into a binary alphabet, Alex Heinis
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investigates the properties of the corresponding complexity function. Finally, GDerard
Richomme and Francis Wlazinski consider the notion of k-power free morphism.
Their contribution consists, in particular, in examining the +niteness of test-sets for
such morphisms, and in investigating the connections with the morphic generation
of cube-free in+nite words.
• Another important topic of research consists of the examination of the combinato-
rial properties of words in connection with di:erent notions of factorization. Jean
Berstel and Luc Boasson draw a new combinatorial approach to the so-called shuFe
factorization. More precisely, they examine the combinatorial structure of a set of
words resulting from the shuFe product of a suitable family of words. Commuta-
tion of the product of sets of words is investigated by Christian Cho:rut, Juhani
Karhumaki and Nicolas Ollinger: this study is certainly a new fundamental approach
raising numerous questions. Defect e:ect and periodicity are clearly involved in the
study of di:erent schemes of factorizations of a given word into a given family of
factors: new results concerning this point are presented by Juhani Karhumaki and
JJan Manuch. The dual notion of forbidden factors, a special case of unavoidability,
is also dealt with in the paper from Filippo Mignosi, Antonio Restivo and Maria
Gabriela Sciortino.
• The Theory of the variable length codes remains a challenging topic of research.
In his paper, Aldo de Luca examines some questions of the theory by making use
of a new analytic formalism. By examining the so-called notion of interpretation,
Yannick Guesnet has introduced the new eLcient class of +nite interpreting de-
lay (f.i.d.) codes. In this new paper, he studies f.i.d. codes from the point view
of maximality and completeness. The notion of completeness is also the main fea-
ture of my paper, with Carla Selmi. Our results extend the well-known +ndings
from Marcel-Paul SchMutzenberger and Maurice Nivat to a special notion of local
completeness.
• It is of interest to note that generalizing the concept of words clearly remains a
concern of many researchers. In their paper, ValDerie BerthDe and Robert Tijdeman
extend the properties connected to the balance of words to multi-dimensional words.
Another important contribution is given by the survey of pseudorandom binary words
from Christian Mauduit.
• The last section is devoted to connections between words and other mathematical
topics. These connections are numerous, since words are a powerful modelling con-
cept that today play a part in various mathematical domains, such as spectral analysis,
shuFe algebra, Lie algebra. From this point of view, the paper from Vadim Maly-
chev deals with the spectral analysis of Hamiltonians constructed from substitutions
of +nite grammars. Mickael Bigotte, GDerard Jacob, Nour Edine Ouous and Marc
Petitot examine the concept of Lyndon words in connection with the behaviour of
zeta values relations tables. Lie algebra is also involved, as attested by the paper
from GDerard Duchamp, DEric Laugerotte and Jean-Gabriel Luque. Finally, a very in-
teresting application of words to coding is presented in the work of Sylvia Encheva
and GDerard Cohen.
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To +nish this introduction, I would like to thank all the contributors. It is hardly neces-
sary to emphazise that all these fascinating research topics, and all the very interesting
results collected in this special issue, con+rm the vitality of the theory of words.
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